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(54) GENE FOR ENCODING GLYCEROL KINASE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject new 
gene useful for producing an enzyme having high stability 
suitable for measuring lipid and glycerol in blood and 
clinical examination, comprising a gene encoding a 
glycerol kinase having a specific amino acid sequence. 
SOLUTION: This gene comprises an amino acid 
sequence which is deficient in or substituted with one or 
plural amino acids or to which one or plural amino acids 
are added in a protein comprising an amino acid 
sequence of the formula or in the amino acid sequence 
of the formula, encodes a glycerol kinase which is a 
protein having glycerol kinase activity and is useful for 
producing a glycerol kinase suitable for measuring lipid 
and glycerol in blood, clinical examination medicine, 
enzymochemical study, etc. The gene is obtained by 
separating a chromosomal DNA from Thermus flavus 
TE3420 (DSM674) and subjecting the DNA to 
polymerase chain reaction(PCR) by using a partial DNA 
of glycerol kinase as a primer. 
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(57) imm 

[*ft¥R] 1 MB* SftfcT S y 

■tf^itJWEMicJsv^ 1 1 L< tutor 5 J m 

o-;l^7— tffctBSttSrfcWrafc+a^JJ-fen- 



(2) 

1 

mmi] EIT© (a) *fclt (b) w^y/^t 
-cs>s y y * -gfc a- Ktsfcft*. 

( a ) mm • i KsaRShfc7 5 j mm* 

(b) 7% /Mm (a) fcfcvvt, lfcL<l±*ft© 

y/*£ jj 

111**21 ^|*-B«#*ll£KtSfia7 5y 10 
*EHii»-& ft 5 * y/<* fh?*>« * D -t p -A**-* 

IWmz] KT» (c) , (d) Xtt (e) ©DN 

( c ) sm • sa»^ 2 test * *ia*ssai*fe* 

6DNA 

(d) JJ« (c) ©ttSEflWa^T, lfcUttfcft 

»**as(wp» ^**fciti**n-ci3 9, ^y 

V>5DNA 20 

(e) ±83 (c) »aaHEJ«38»«»ft5DNAfc^HJy 

ft*©DNA 

[|S*«4] Sfi*«l. 2$fcli3E*©/y-tn- 
tf*3- K**a^«tfTf-a«M.'<** 

[ffi*«6] 9l««5|Bft^fflE«#««ilL, / 30 

mm. 

[000 1] 

i?Sra- K-r aafc^ft e»vK:»6KMa*jLtt 

[0 0 0 2] 

[«©&*] ^ y t n -A'^-t— if (EC 2. 7. 1. 30 ) 40 

*sa£;*tti*-J-*ll*T?*>«. 

•tftt, *#J, 1937#C % KalckarKioT, ffFlil^lcS 
oltMlfc (H.Kalckar, Euzymologia, 2,47(1937)) . 
/NbJff, *^yf^- 5 

(Candida mycodenna ) ft £tl (C.Bublitz 
h „ J. Biol. Chem. , 211, 951 (1954) ;E. P. Kennedy, Methods 

Enzytnol., 5,476(1962); H.U.Bergraeyerb, Biochem., 
333,471(1961)) , fc k • X/^A* 50 



WBWl 1-9 2 7 9 

2 

(Bacillus subtilis ) , -f yf) n-T^-fevU- • -fe U fc'-y 
^ (Saccharomyces cerevisiae) ftif;5 s b» ■twafisHP 
©*p-=y^fctt3tlTV*a (C.A.Sargent 6, Hum. 
Vol. Genet. , 3, 1317 (1994) ; C. HoLmberg b . J. Gen. Hicr 
0M0L. 136, 2367 (1990); P.Pavlik b. Cum Genet. , 2 
4,21(1993) ) . xi/xyt7 - ay (Escherich 

ia coli) fc*SV<T» «»3|fttBL<W«*4iil-C* 
9, 1967^ Hayashi felCfcoTttK&fc (S. Hayash 
i b, J. Biol. Chem. , 242, 1030(1967) ) , l988^|C^O 
9 a --y#<F>®£tft£ZtiX^h (D. W. Pettigrew 
b, J. Biol. Chem. ,263, 135(1988)) . *fc, 

7PX^yy*R*»c*afi*©l8f*4^ 

[ 0 0 0 3 ] h vmmmmmmfottmm 

^ y t a -^Sr^sf iot^yto -a- 3 - y y 
mcu £b£, /y-fen-^- 3 -yy»swt#3fft 

[0004] &%m£MRZtiX^m 

*!;:*© b*tSl*tt©lo|£, fcufcfettfctfodfc* 
iitftfc*, SStttoSO fell. 

mxm< , ttoft^E«BWt»LTtssK:tt*«wv^ 

[000 5] 

ft^y-fen-zudf^-H/ta-KfaaerFrom ft 

6w;:a6HHi»ita»t i aRfHRoHaft«tt& 

[00 06] 

t-?^ • 77/^ (Therraus flavus) TE4 3 2 0 

(dsm6 7 4) zmv. m#£*)mLitpkmr> 

NAi 9 /y -fea-/^^— ^a^©^«t^^5lt) 
*©DNA©±«aH2WftifcSLfc. ^bic. ^y-tn 

[0 0 0 7] tftfcb, *%^«)^T© (a) 

(b) ©^y/^STT-foa^y-feD-^^-— 
Ktaa^-e^a. 

( a ) em* • jem* 1 KBB*nfc7 ? / mm* 



(3) 
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(b) 7i;mm\ (a) fcjavvC, lfeb 

75/ mhL< ttm £ftt7 s / rs^j 

[0 0 0 8] Sfc, *J8WttaT© (c) . (d) Xtt 
(e) ODNAfrWJi'lltP-^tt- K*a-K 

(c) ffiJiJS ■ KmWMBmish&i&EgMii'bit 

£DN A 10 

(d) ±K (c) OfflSEMKlSV^-C, lfcL <tt«ft 

■fc p -^«--*Jfitt*i(M-fi * 5"<# t* - K L-C 
V>5DNA 

(e) ±B (c) OUBEn^&ftSDNAfcXKiry 
&&©DNA 

10 0 0 9] *36WfiJ:i£^!)-fen-^t- 

5, 

[0010] 

[0 0 1 1] £ fc H £|80!f±±lEBK&&ft&«* U 
[00 12] 

[38«©3Si1I#] *H«o^P*B-^-f— t?£=> 
- Kf-aJtSrHi, /y-frp-^*-*— 30 

01J;ttff— • 7 7^* (Thermus flavus) TE3420 
(DSM674) 4W»6»WUXt>fi<, ifcttfc¥WK# 

[00131 Jitatfe^fc LTtt, Witf ( a ) Bft* 

K+4DNA % *fctt (b) 
(a) fc*V^"C, ltKttHW7?/W**, * 

*feL<ii^*ftfc7 3/*^J*»e»ft9, a>o, ^ 

5DNA#S>5. DNAO^ tt;!)P©g&to 40 

*0fttt*&aN-$J:5fcUfc , b©«:3tr. ^ftb©2f 

[oou] ifcit, ( c ) mm ■ mm* 2 tie* 

**t5«aeEJ!ia»6/j;5DNA, (d) ±JB (c) ©£ 

fcfiiff&SftT*;!), !&»o, /JJ-fen-**-*— tffiHt 
Sr^rf-S^y/^KSra-KUr^SDNA^fctt 
(e) ±|B (c) ©jgSiK^ftSDNAtX My 50 



ft5fe»DNAA5&S„ CCT\ 7. M/^^xy hfcftff 
ttt. X2SSC (3 0 0mM NaCK 3 OmM 
?^>ffl . 6 5t, 1 6^RflT?S>5, 
[0 015] *»WO^»*n-/u*+— = 

X (Thermus flavus) TE3420 (DSM674) ©Mf^DNA 

^-t«:MDNAOspit5fe«*tttft*3fe*t*JV^TD 
NA 9 1S— tffcjfic ± 9 fc^HHStfTtt*** * -fr 
*3g+5o w 5 Ut#&ft****-<* *H±«*W« 

[0 0 16] «^Bt$4re*>5-9— • 77/<^ 
(Thermus flavus) TE3420 (DSM674) Mfcifc-fSDNA 

#«4*t«A.tf , 1~39 nffftff* LT^&nfc* 

R7-hy!>A (SDS) ^CD^ffiSft^ffffl^ft, $ 
I0 0 17] r©J:5tUTfl6>iitjWir*i»&DNA 

*&a, 7/u=i-/i,adRayiftifo*ife«rafiia^i?-a: 

[0 0 18] tt£Ku»k6dlt'ini£nfcDNAtr1DIK 

looi9] ^^-fcum i&i»4ftrt-ei*ft 

Tfi, Gflx.tfxi/iy fc7 • a y- (Escherichia coli) 
«:S±ft&*i:+S«#Ktt, 7A^ZAPII (^>7^ 
5?->» . igt-10, 1 g t ■ 1 1 4i?*H6fflTJ 

=1 J- (Escherichia coli)4r1&±»ft«tr5«^K: 
ft, pBR322, pUC19> pBluescrip 



W) MR¥ 1 1 -9 2 7 9 

5 6 
[0 0 2 0] znlottsitfi-t:, ±JfiLfc^y*P *1-*itfA<, «#, *<0*ftttttWt*'CfT$*t % X 

li»*fcra-»«IRI|t*4:«v^5jBJ!tt4k\ ft£*D titf^-x, i^-^p-*, 7* h-*, v/u 

NAWrfri^^-DNAWr^tt|g^S-e:5*teB. h-*. 79* ]•-;*» *lf, t/nfy^ft^tfskjg-c 

dkftODN A 9 #-**fflV>63W6TffcWf *< , # § 0 LTIi, RdBftSJUfl; 

fifft4*DNAWfr©»**iBt©7=-yy^O«, 6*T?iMltfa< t Uttf^fV, 
aSftDNA!J#-tf«ffiffl|ci9tt4ttDNA»>i-i *S«7** ytttttlfen J: 5 ftftiS* 

^^-DNAWrfl-toiafti^^-fcffjjts. « 10 fb^^ m, m<oi##?mmmt&®m 

Wib. r--yy?(o'& ism$L®\z.®ALxm *o«i, Ktttt, ^* 

[0021] urn m**.^ 9-m IC* fC«ffl"C# 5. 

ft, a>o g iNB-cafcttae* ©#jwa-e * 5 [0025] »Hia&i±t£i&£!W5±w u if y -t p 

3110, iVs!)t7-3!)-C6 0 0, xj/xjt =y t7 ■ ay-OlH, fft L<ii2 0~4 2'Cg& 

r-ay-HBioi, *v* y 1 7 ■ = y - j m 1 0 t?&*„ «NMfit«lt*#lz J: 9 ^aSH-Stf, 9 

#-*r#Ai-5*lfetLm «Jitffi±tS4*a«xs/ 20 -ca3ftB*»lfc*T+;h.tfJ|< , ®fr2 0-4 SttfflS 

*y fc7 ■ =y aA^Aj&HfciSa *T*fc5„ J&ttpH|±fi±ft4*ii«fc*U *"yirn- 

[0 0 2 2] ro<t5ttT#^fc^TOSlftX-fc5 [0 0 2 6] «««J: DS*«r0ter »«, 

ft£fttt, se««ift-^f*S4i5rttJ;!J, «v^Ml**»B:J:5ff*tfA<» WittS-MM* it 

©gi$&&)i^**~©#A©#&lc:ov>T©^tt, p-^t— tf^l^tt^^^s^li, rol 

IWfcl-aDNASriRWtS^^^SfflBttv-* *#««:flH\h,tfft<, TE©|S#«SMIo*fet» 

«r*smttfA<, «jLH3»Wiitt-v-#-K*^<a 30 n-^-t— t?]jJS#rtte5fct5»^tt. WSftLfcJ: 

*4**Wmttfftv*. £#T'£5 0 r O J; 5 (c UT#fe^fc&S*ttttl^»e, 

[0 0 2 3] ±E«#feC.fcijftfe;h,fc**y-fcp-A>* «^l«BcttlRlJ:Jt!>/y*n-^*-?--i?s»tia«l 

T--£ffc?©&S8». Wx^ (Science, 214,1 T5. l®«iP*!ft*3tt. fflV*5MKfft, 

205-1210, 198D K^M^nti^t^i/mcx. vm mmm^itmtt*?*77TvtzG-2 5 (77^ 

l, *fc ^ y -t p ~»irr-*i>7 % / wamtt, m vr *4 *t 9 ) v/w&t. z\c * 1> w&zn 5 n & 

fcfc^y^p-^t^ag^tfclrtsfc**^ [0027] c©j|^©«, ha^-Miwesc 

^-tt, js*te8Wtetta»b»5ajsft, {tsrota^i^ c*y-) ^7A^?h^ 7 7^, deae— h 3^— 

#AtS^t%W^I-*tt1-5-i:/55T-t^„ Sfc, ^ 40 iv ORy-) *7A^p-v h^?7-f -KiO^d • |t 

6flH»3l«'P CRifeK «t 9 ^y tn-^t- g«6 f n l±m^ii(SDS-PAGE)«ilc|J|^-^/<> K*«+* 

*. ^ifttfti^A-rsrtt^tciiftT'ts. ioo2 8] *»w©«fefcj:9#e>jxfc^y*p'-A' 

[0024] ®tte^T'fo§®±»«^3UB«i *i-~m&&%? 5 ^ ^<^k», eiri^i-aft# 

f^fflr^y-feP-zl- + ATP<— » /Ha-/V-3-yyf + ADP 
Ml p H : 8) 1 0 . 0 (Britton and Robinson buffer ) 
mm :®6 5°C (pH7. 9) 

pH££ffi:^6. 5~11. 0 (3 7*C-C6f$|ftk9 0%m±©$£ffitt& 



(5) 
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£tt : » 6 5 °C&.r ( p H 7 . 5 T? 3 0 &Mft t> 9 0 %W±©a#Stt£ 
*tlBH) 
*H£:»4. 3 

^4:^58. 0 00 (SDS-PAGE) 

,^2 2 0, 0 00 
Kmf :»0. 0 3 8mM JJ * a -/V-) 

$0. 1 6mM (ATP) 

»o. 3 6mM (j?t Ko^r-fefy) 

Jtffitt: 5 0U/mg^± 



[0 0 2 9] y-lr fe'fc&fr©:/ 

y -kn-zu^-u i ©&ft©ttttfr* 1 *as 
J: 9 fcftt 

[00301 

by, \?ju\f>m-r- «Att**ff*. nad 

H, 7*^7*i/-/V^Hf^»S**«aiX*, 4- 
7^7^^ ^W^W-^*?, ATPtt-i-y 
vj^-wWAltfcamLfc. *©»©»*»*# 

©tftfflU:. 
[0 0 3 1] <at»l : ^5-fen-/V-3-y^iS6& 

a*t***>a*» w©#fc*jBwcfittajgfcfTo 

*o4a#tJ:on:Bi*fiHt«r«(SUfc. 0. 5%4- 
7*/ryffy y?K^o. 2mi, 1. 5%7=; 
-/t*»«0. 2ml, ^y-fen-yv-s-yvawfc 
ff$2 0 0U. "W^a/jr— S8 0U, ATP 4 8. 
4mg|C0, 1M HEPESiRfHK (pH7. 9) £ 

M21ml fc L, 
fcfcLfc. £©a£ff««rl. 5mll&9, 

0. 3M^y*P-/V*»«2 5* l I, ttttfflKSOn 

5 o o n *©«#** 3 aiajs«u 

*»bidMSfc9ro»3fc*jEftt)jt»fc (AOD/mi 
n) o 



3 4 0nm©eM3«gU «0«HHit«»^ 
«>&l»Bafc!)0»*aaEfl:S:*ftfc (AOD/mi 
n) . ff*j£tt©£&tt> ±»#ftfM?l£WlElW 

(U) its. 

[0 0 3 3] ^HSgiJl - ■ 7 7/^ (Thermus 

flavus) TE3420 fDSM674) j>^OftftttDNAC^i 
f— ?^ ■ 77'^ (Therraus flavus) TE3420 (DSM67 
4) ©&fettDN A $-&©#&-?#«£ Lfc 0 f£®#&4 
20 0 0mlK)Ji?y'<7hy-'r-7.Ni^7.h7^ H^MJ 
-l?5 0T;-«gfc5«*Lfc. 6 0 00rpm, 10* 
WWitfciWifciS** 1 0 m 1 »N a C 1 

-EDTAttWRIOWLfc. 2. 5ml©0'/*-A 
tfiflK (8mg/ml) tftliL 3 7t, 2 0*F^« 

Lit. ZOO®.. 8 5ml COT r i s-SDSifii7 
5m 1 CORN a s eA (1 Omg/ml) fetBjUIHtl- 

it. KamtBox:nm-&mu g&immtit. 

hSr^?^ia^f tfe^*©Tr i s-HCl 

30 $(fijff* ( P H8. o) m\7^/-^bmz.ma\^ 2 

0*W*o< 9i«9o-5ttfc. 1 500 rpm, 15 

2 7 0 0 0 r p m, 3 0an©a&£MK ioTttSS: 
»*U &M=DNAfc2teft©?fcr$ry-,i,fc£Kt$> 

©**©tiW*#7*#-C8§IfcoTft>e>, 7 0, 8 0 
* fctt 9 0 J: oT*»Lfc. ^©DNA 

£5ml©0. 1 XNaCl-^iyS6S«f»" (SS 
C) WW&U 0. 5m] ©1 0XSSC£iH£fc„ t 



[0 0 3 2] <«SJfe2 : ADP«rHJEf5*8t>Bfi|f 40 ©S«fcTEfflMrC4U 3 BffiSfff Lfc„ DNAjg 

fttt, 2 6Onm©«**J:0St£Lfc. 
[00341 mmi ^y 7 -ffx^iJ7»-> 
^ (PGR) 

PCRffl7 , 7^^"-g 1 Sffi^a-->'^©«ft^*ft 
TV>3 t K x-is*. y fc 7 • 3 y (Escherichia col 
i) , ■ X7y/ux (, Bacillus subtilis) © 

^ y * p -/u*T--*©«aaEW«rS t LT ff& Ufc 0 
ffi?)J*©ffi?J#^3, ffi?iJ«©E5iJ#^4|c|5«$^5 

DNAl OOng, #77-f^-20 Opmo 1, dN 



©SHW**tt*rfi«fc©K, w©#fe*J8n;fc. 
n-^taatiU ADP©£$ft£J:oTli*8H£«: 
l^Lfc. 7**7*:t/-*tr/vir>'»4. 3 3m 

g, NADH2. 98mg, MgCh 6 H* 042. 
7mg, AT P 4 8 . 4mg, f /HfV|Hff — fe?8 0 
U, 8 0UIC, 20mMyy«#9!?A 

ttlfff (pH7. 5) £j)(lx., *t*2 lml fc L-, wft 
«rKT©aS©fc*©iR*fc Lfc. #KJEfr(i, Z(Q®%. 
WM*1. 5ml$!l, 0. 3M^y-bn-/U*««2 
5*1, IW*«5 0 M 1 SrSDDL, ft«t. 2 5U 



TPft£* 1 0 n 1 , m-Wm 10)i K Amp I i 
TaqDNA*il>5" t? (/^-^yx;^-SJ) 2. 
5U£S?HLl 0 0 M 1 afc, ;rft£9 4t, l&H 

©tttKJK, 4 5U l#fW©7=-y y/gJS, jsj; 

PCRSrfrofc,, t»«f* 4 *-e*5ft3 0 

fflBEMtrfcSU x*/« y fc7 • a y (Escherichia 
coli) , ^tvW* -X/y** (Bacillus subtilis ) 

[003 5] 3 -tr-f y/^ 7 'J ^ 3 > 
»2« ©H»J l TUfc D N A oiHinKk-eill 

/WtLfcT'n-^i;, 6 8U 20«HW^!)^X 
Sttfc. 7<f**-fc6 51C, lS#ral6XSS 

C+0. 1%SDST?&#U X^7^/^T-^-f7 20 

6 K b p OHindlll Bftf, 46 1 . 0 K b p ©lfotl»rfi\ 
fbO. 6KbpOSalTWfri**V*H«<^7*y^ 

[0 0 3 6] ftttM 4 ^JLfea -;^7--tf » K 
i-5»fi^^PfS DN AOJMEfttftt^iP^KPftg 

mm i -eflfcD na 5/i g wmmrspRi mm 
m x-mm (2um esu 3#p B ws) l 

?WII (*}>y'9i?-y1Q 0. 5 ji g */<*7*JJ 7 30 

wt*w7**779-* (mm) icivwjy 

ftftfefllfctt, pfDNA£:T4DNAy iS—ii (MW 
m) hT*l 6"C, 1 6I*B1BS$*-CDNA 

£S^Lfc„ Sj&LfcDNAIiGigapackll-GOLD (Xf 

7 9V-vm *RY*X/<v4r-' 'SyfL* x-^ x yt 
7 • a 9 -XL 1 — BlueMR F ' Y9>Xf9 Un > 
& NZY*K#jft [1. 0%NZ7?y, 0. 5%* 
#x*7> s 0. 5%NaCK 0. 2%mfrrf*i/1r 
A7*», 1. 5%*^ ( P H7. 5)] fcfcfcLfc, 
4^77-^77-^7^];^ =h 40 
n-fe^un— 7.7 4fi>$ —(£ h 9 V7- 77— U £©7^ 

Lfc7a-7i:, 6 8t N 2 0ISIBW7*!/ /-f^** 
fc. y^A^-tBSlC, 1WPW0. 1XSS 

c + o. lfcsDS-cftfru x^7-f/^T-^— 
S*/?7.f-*flofc. -trolS*, *-J4Kb p©ffA 

7Vn~vfcPBLfc. «*©^7^n-y|±#£K% 
V\ Radioactive Sequencing Kit grffl^T 50 
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*li54 8 0 5. 5 3T-feo7t„ 
[0 0 3 7] jjfefrls 

gtttt 4 -eft* * tut / y * n -**t-— t? osseai 

fc»ai-ePCRffl7'7-f-r-«:ta(Ufc. serosa 

PCRffl77^v-^i- 0 MMl-CfffcDNAlO 
Ong, #7 , 7-f^-l OOpmo I, dNTPjg&ftl 
1 0 ju 1 , SlSgffi^l 0 M 1 . KOD-DNA^y^ 
If Umm) 2. 5U«rSftU 1 00 (i 1 iL 
fc. m£9 8°C, 1 5#ffi©^ttixi£:. 6 5^, 28» 
W©7=-y y^SfS, 7 4*C, 3 0&Pfl©#SRJS^ 

3 0-y-^^/i/|!kt5SLrpcR^fi-ofc o n 

«JO**4-C*>*»l. 5Kbp©77/>«V>iSJHi 

$nfc. r»pcRfflfco*iaa?ii«rft£u aw©^ 

PCRg^I^, filJIS8^raalT»Ufc^*-7*7* 
5KPUC18 OKMM) fc, *tt«4tH*o*ft 

pGYKl 2©^X|i4. 2KbpT?, -tOfflPBB* 
ttHliBlC^ti! 9 ■<?*>*. 
[0 0 3 8] UltiWB Mgfe*ftp^Bfe 
*»«ro«WaMt:©ffi*ttxs/* y 1 7 • 3 y - j m 
i0 9©3yefyht/v mmm Itpgyki2 

T'^Sfem fS»xi/x y 1 7 • 3 y - J Ml 
0 9 (pGYKl 2) 

[0 0 3 9] £jfcfflj7 b7 • jy-JMl 0 

9 (PGYK12) i>^Q/JtP^t-t?OB» 

fc7 • ay-JMl 0 9 (pGYK12) 
B«ft«Wl[l. 0%jKy^7hV. 0. 5%ffif#a;^ 
X, 0. 5%NaCK 5 0*t g/mI7y^Jy] 
■C37^C, 16i«n««U «O«fl«fr8 00 0 rm 
P. 2 0»WOjS«£f»«tJ:o'C*|lLfc. »^2 0 
mMyyBfe*y-7Aaffiffi ( P H7. 5) T«|, P 
Clgffi^lcra L7c. #<< / % fr-V&Wk. 4 0-80 
%©«Sfe»iii«Hitffv\ 4 o%filirtt$^ 

^tf 2 0 mM y y <? mmm^fr Uc. z<nu 
m^o %mnm^tsm mmmx^mt u& h a 

HW6 5C#7A (6X1 5 cm) |C*»lt, 4 
0~0%©5S^ilS4gaH{c: s J;^T®tH^frofc 0 ffiffiB 
»Sr* 7 7 7 y 9 * G - 2 5 (c«fc 5 I- J: 9 iU«g 
L> 2 0 mM y y ■? A^ffijgX' LfcDEA 
E-h3/^i/*7i» (5X2 5 cm) |C777^t % 
0-0. 5M NaCKDmmmdvXm&fi? 

ti9fte»ii,fc^y-tP-^7— ifs&ii, sds- 



(7) #M¥l 1-9 2 7 9 

11 12 
PAGEWfcBtf^-fc'^KfcSLfc. *^ttTE#ttfc#l/CV\fc. 
[0 0 4 0] ±!B*ifeK:J:Dft&ftfc^y"fen-^*+* 

yy-tu-iv + atp i — i ^y-feo-/u-3-y vfk + adp 

(2) fffflpH :®£pHfcfi*H&ttfc«H«*H2|£*Lfc. 

SSpHliiftl 0. 0 (Britton and Robinson buffer ) "Cfeofc, 

5ata*lH66 5lC (pH7. 9) -efcofc. 

(4) p HSStt : pH£/Elt£[a 2 pjj* Lfc„ 

»8. 5~n. o (37x:x'6mm2o%si±<omfsmfFi^m 

(5) £tt : $££$£0 3 (£9 U fc. ft 6 5 °C&T? ( P H 7 . 5 1? 3 0 £IH 

(6) #«&:ft4. 3 

(7) S : ift 5 8 , 0 0 0 (SDS-PAGE) 

$220, 0 00 (#M<itt) 

(8) bft:ft0. 0 3 8mM (^JI-fcH-AO 

fiO. 1 6mM (ATP) 

$0. 3 6mM (5?t Kn#W-fc hV) 

(9) Jfcigtt: 5 0U/mg#± 

do) gEMMR fc jttfc : *mm$t<om&mu *i tat. 

[0 04 l] i , % % 







7 7*"'7f 
'J* A 


W**'jlT7D*-t 

7-fJX 






BOX JsLt 


70°C)2<T* 


70°C&T, 
lOftRM 




45"CJ^T. 


45*C«T 

i5»w»sa 




&10.0 


7.5-8 


10.0 


9-10 


a 8 x» 

7.8 






80X: 


40T3 




50"C 




ft 6.5-11.0 


3-11 


5.0—11.0 


5. 5-10 


5.5-10 




»4.3 


4.4 




4.5 


42 




ftsa ooo 

(SDS-PAGE) 

mo, ooo 
(W ass) 


50,000 + 

5,000 
(SDS-PAGE) 
145.000 ± 

5.000 

(mm) 


58,000 
(SDS-PAGE) 
230. 000 


65,000 
(SDS-PAGB) 
72.000± 
7. 200 


12,8000 


Kmffi 


038nM 
(mo-it) 
feO. l62mM 

(ATP) 
*&a 362nM 


0. 039nM 
0.053«M 

awn 


0. 048nAI 

O.fMOnM 
(ATP) 


0.048niM 

0.2nM 
(ATP) 
0.066mM 


0.027mM 

0.34inM 

CATP) 




50.80/ng 




1140/ag 




36.8U/UB 






fclipp 

8-131165 ^ 




mm 

55-162987 ^ 


S3£ 
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[0 0 4 2] *tiffl(0%£ : 496 

^©fUfflji* Rife fcftofc. ^*'77/<* 
[0 0 4 3] E?IJ#^- : 1 * #4 : TE3420 (DSM674) 

EM 

Met Asn Gin Tyr Met Leu Ala lie Asp Gin Gly Thr Thr Ser Ser Arg 

15 10 15 

Ala He Leu Phe Asn Gin Lys Gly Glu He Val His Met Ala Gin Lys 

20 25 30 

Glu Phe Thr Gin Tyr Phe Pro Gin Pro Gly Trp Val Glu His Asn Ala 

35 40 45 

Asn Glu Tie Trp Gly Ser Val Leu Ala Val lie Ala Ser Val I,eu Ser 

50 55 60 

Glu Ala Gin Val Lys Pro Glu Gin Val Ala Gly He Gly lie Thr Asn 
65 70 75 80 

Gin Arg Glu Thr Thr Val Val Trp Glu Lys Asp Thr Gly Asn Pro Tie 

85 90 95 

Tyr Asn Ala lie Val Trp Gin Ser Arg Gin Thr Ala Gly lie Cys Asp 

100 105 110 

Glu Leu Lys Ala Lys Gly Tyr Asp Pro Leu Phe Arg Lys Lys Thr Gly 

115 120 125 

Leu Leu lie Asp Ala Tyr Phe Ser Gly Thr Lys Val Lys Trp He Leu 

130 135 140 

Asp His Val Asp Gly Ala Arg Glu Arg Ala Glu Arg Gly Glu Leu Leu 
145 150 155 160 

Phe Gly Thr He Asp Thr Trp Leu He Trp Lys Leu Ser Gly Gly Arg 

165 170 175 

Val His Val Thr Asp Tyr Ser Asn Ala Ser Arg Thr Leu Met Phe Asn 

180 185 190 

He His Thr Leu Glu Trp Asp Asp Glu Leu Leu Asp lie Leu Gly Val 

195 200 205 

Pro Lys Ala Met Leu Pro Glu Val Arg Pro Ser Ser Glu Val Tyr Ala 

210 215 220 

Lys Thr Ala Pro Tyr His Phe Phe Gly Val Glu Val Pro He Ala Gly 
225 230 235 240 

Ala Ala Gly Asp Gin Gin Ala Ala Leu Phe Gly Gin Ala Cys Phe Thr 

245 250 255 

Glu Gly Met Ala Lys Asn Thr Tyr Gly Thr Gly Cys Phe Met Leu Met 

260 265 270 

Asn Thr Gly Glu Lys Ala Val Ala Ser Lys His Gly Leu Leu Thr Thr 

275 280 285 

He Ala Trp Gly He Asp Gly Lys Val Glu Tyr Ala Leu Glu Gly Ser 

290 295 300 

Tie Phe Val Ala Gly Ser Ala He Gin Trp Leu Arg Asp Gly Leu Arg 
305 310 315 320 

Met lie Lys Thr Ala Ala Asp Ser Glu Ala Tyr Ala Glu Lys Val Glu 
325 330 335 
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Ser Thr Asp Gly Val Tyr Val Val Pro Ala Phe lie Gly Leu Gly Thr 

340 345 350 

Pro Tyr Trp Asp Ser Glu Val Arg Gly Ala Val Phe Gly Leu Thr Arg 

355 360 365 

Gly Thr Thr Lys Glu His Phe lie Arg Ala Thr Leu Glu Ser Leu Ala 

370 375 380 

Tyr Gin Thr Lys Asp Val Leu Ala Val Met Glu Ala Asp Ser Gly He 
385 390 395 400 

Ser Leu Thr Thr Leu Arg Val Asp Gly Gly Ala Val Lys Asn Asn Phe 

405 410 415 

Leu Met Gin Phe Gin Ser Asp Leu Leu Ala Val Pro Val Glu Arg Pro 

420 425 430 

Val Val Asn Glu Thr Thr Ala Leu Gly Ala Ala Tyr Leu Ala Gly Leu 

435 440 445 

Ala Val Gly Tyr Trp Asn Ser Arg Asp Asp He Ala Ala Gin Trp Gin 

450 455 460 

Leu Glu Arg Arg Phe Glu Pro Lys Met Asp Asp Asp Lys Arg Thr Met 
465 470 475 480 

Leu Tyr Asp Gly Trp Lys Lys Ala Val Arg Ala Ala Met Ala Phe Lys 
485 490 495 496 

[0 0 4 4] BH*9: 2 *m\nmm: y/ADNA 

E£l0fi3 : 1 4 8 8 jgft 

m<m ■■ mm m& 7 ? /<* 

h#nS^-:MWR * 8&:TE3420 (DSM674) 

mm 

ATG AAT CAA TAC ATG TTA GCC ATC GAC CAA GGC ACA ACG AGC TCG CGC 48 
Met Asn Gin Tyr Met Leu Ala lie Asp Gin Gly Thr Thr Ser Ser Arg 

15 10 15 

GCG ATT TTG TTC AAT CAA AAG GGC GAA ATC GTC CAT ATG GCG CAA AAA 96 
Ala lie Leu Phe Asn Gin Lys Gly Glu lie VbI His Met Ala Gin Lys 

20 25 30 

GAG TTT ACG CAA TAT TTT CCG CAG CCC GGC TGG GTT GAG CAC AAC GCC 144 
Glu Phe Thr Gin Tyr Phe Pro Gin Pro Gly Trp Val Glu His Asn Ala 

35 40 45 

AAT GAA ATT TGG GGA TCG GTG CTT GCG GTC ATT GCC AGC GTC TTG TCC 192 
Asn Glu He Trp Gly Ser Val Leu Ala Val He Ala Ser Val Leu Ser 

50 55 60 

GAA GCG CAA GTG AAG CCG GAA CAA GTG GCA GGG ATC GGG ATT ACG AAC 240 
Glu Ala Gin Val Lys Pro Glu Gin Val Ala Gly He Gly He Thr Asn 
65 70 75 80 

CAG CGG GAG ACG ACG GTG GTG TGG GAG AAA GAC ACC GGC AAC CCG ATT 288 
Gin Arg Glu Thr Thr Val Val Trp Glu Lys Asp Thr Gly Asn Pro He 

85 90 95 

TAC AAC GCC ATC GTC TGG CAG TCG CGG CAG ACG GCC GGC ATT TGC GAT 336 
Tyr Asn Ala He Val Trp Gin Ser Arg Gin Thr Ala Gly He Cys Asp 

100 105 110 

GAA CTG AAA GCG AAA GGG TAT GAC CCG CTA TTC CGC AAA AAA ACC GGC 384 
Glu Leu Lys Ala Lys Gly Tyr Asp Pro Leu Phe Arg Lys Lys Thr Gly 

115 120 125 

TTG CTT ATT GAC GCC TAT TTT TCC GGG ACA AAA GTG AAA TGG ATT TTG 432 



#$t¥l 1-9 2 7 9 



Leu 


Leu lie Asp 


Ala 


Tyr 


Phe 


Ser 


Gly 


Thr Lys Val Lys 


Trp 


He 


Leu 






130 






135 






140 










GAT 


CAT GTC GAC 


GGA 


GCG 


CGC 


GAA 


CGG 


GCG GAG CGC GCC 


GAA 


TTG 


CTT 


480 


Asp 


His Val Asp 


Gly 


Ala 


Arg 


Glu 


Arg 


Ala Glu Arg Gly 


Glu 


Leu 


Leu 




145 






150 








155 






160 




TTC 


GGC ACG ATC 


GAT 


ACG 


TGG 


CTC 


ATT 


TGG AAG CTG TCT 


GGC 


GGC 


CGC 


528 


Phe 


Gly Thr He 


Asp 


Thr 


Trp 


Leu 


He 


Trp Lys Leu Ser 


Gly 


Gly 


Arg 








165 










170 




175 






GTC 


CAT GTA ACC 


GAT 


TAC 


TCG 


AAC 


GCG 


TCG CGC ACA TTA 


ATG 


TTT 


AAC 


576 


Val 


His Val Thr 


Asp 


Tyr 


Ser 


Asn 


Ala 


Ser Arg Thr Leu 


Met 


Phe 


Asn 






180 










185 




190 








ATT 


CAT ACG CTC 


GAG 


TGG 


GAT 


GAC 


GAG 


CTG CTT GAT ATC 


CTA 


GGC 


GTA 


624 


He 


His Thr Leu 


Glu 


Trp 


Asp 


Asp 


Glu 


Leu Leu Asp He 


Leu 


Gly 


Val 






195 








200 




205 










CCG 


AAG GCG ATG 


err 


CCT 


GAG 


GTT 


CGG 


CCG TCG TCG GAA 


GTG 


TAC 


GCG 


672 


Pro 


Lys Ala Met 


Leu 


Pro 


Glu 


Val 


Arg 


Pro Ser Ser Glu 


Val 


Tyr 


Ala 






210 






215 






220 










AAA 


ACC GCC CCT 


TAT 


CAC 


TTC 


TTT 


GGC 


GTC GAG GTG CCG 


ATC 


GCG 


GGA 


720 


Lys 


Thr Ala Pro 


Tyr 


His 


Phe 


Phe 


Gly 


Val Glu Val Pro 


He 


Ala 


Gly 




225 






230 








235 






240 




CCC 


GCA GGC GAC 


CAG 


CAG 


GCG 


GCC 


TTG 


TTC GGG CAG GCG 


TGC 


TTT 


ACG 


768 


Ala 


Ala Gly Asp 


Gin 


Gin 


Ala 


Ala 


Leu 


Phe Gly Gin Ala 


Cys 


Phe 


Thr 








245 










250 




255 






GAA 


GGG ATG GCG 


AAA 


AAT 


ACG 


TAC 


GGC 


ACC GGC TGC TTT 


ATG 


CTC 


ATG 


816 


Glu 


Gly Met Ala 


Lys 


Asn 


Thr 


Tyr 


Gly 


Thr Gly Cys Phe 


Met 


Leu 


Met 






260 










265 




270 








AAC 


ACC GGG GAA 


AAG 


GCG 


GTC 


GCG 


TCA 


AAA CAC GGG CTG 


CTC 


ACG 


ACG 


864 


Asn 


Thr Gly Glu 


Lys 


Ala 


Val 


Ala 


Ser 


Lys His Gly Leu 


Leu 


Thr 


Thr 






275 








280 




285 










ATC 


GCT TGG GGA 


ATA 


GAC 


GGC 


AAG 


GTC 


GAA TAC GCC CTT 


GAA 


GGC 


AGC 


912 


He 


Ala Trp Gly 


lie 


Asp 


Gly 


Lys 


Val 


Glu Tyr Ala Leu 


Glu 


Gly 


Ser 






290 






295 






300 










ATC 


TTC GTC GCC 


GGT 


TCG 


GCC 


ATT 


CAA 


TGG CTG CGC GAC 


GGC 


TTG 


CGG 


960 


lie 


Phe Val Ala 


Gly 


Ser 


Ala 


lie 


Gin 


Trp Leu Arg Asp 


Gly 


Leu 


Arg 




305 






310 








315 






320 




ATG 


ATC AAA ACG 


GCG 


GCG 


GAC 


AGC 


GAA 


GCG TAT GCC GAA 


AAA 


GTC 


GAG 


1008 


Met 


lie Lys Thr 


Ala 
325 


Ala 


Asp 


Ser 


Glu 


Ala Tyr Ala Glu 


Lys 


Val 


Glu 




TCG 


ACC GAC GGG 


GTG 


TAT 


GTC 


GTA 


CCG 


330 

GCG TTC ATC GGG 


CTT 


335 
GGC 


ACG 


1056 


Ser 


Thr Asp Gly 


Val 


Tyr 


Val 


Val 


Pro 


Ala Phe He Gly 


Leu 


Gly 


Thr 






340 










345 




350 








CCG 


TAT TGG GAC 


AGC 


GAG 


GTG 


CGC 


GGG 


GCG GTG TTT GGC 


CTC 


ACG 


CGC 


1104 


Pro 


Tyr Trp Asp 


Ser 


Glu 


Val 


Arg 


Gly 


Ala Val Phe Gly 


Leu 


Thr 


Arg 






355 








360 




365 










GGC 


ACA ACG AAA 


GAG 


CAT 


TTC 


ATC 


CGG 


GCC ACC TTG GAA 


TCG 


CTT 


GCT 


1152 


Gly 


Thr Thr Lys 


Glu 


His 


Phe 


lie 


Arg 


Ala Thr Leu Glu 


Ser 


Leu 


Ala 






370 






375 






380 










TAC 


CAG ACA AAA 


GAT 


GTG 


CTC 


GCC 


GTC 


ATG GAA GCC GAT 


TCC 


GGC 


ATC 


1200 


Tyr 


Gin Thr Lys 


Asp 


Val 


Leu 


Ala 


Val 


Met Glu Ala Asp 


Ser 


Gly 


He 




385 






390 








395 






400 
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19 








20 


TCG 


CTG ACC ACG TTG CGC GTT GAC GGC GGG GCG GTG 


AAA 


AAC 


AAT TTC 


1248 


Ser 


Leu Thr Thr Leu Arg Val Asp Gly Gly Ala Val 


Lys 


Asn 


Asn Phe 






405 410 






415 




err 


ATG CAA TTC CAG AGC GAT TTG CTT GCC GTT CCG 


GTC 


GAA 


CGT CCG 


1296 


Leu 


Met Gin Phe Gin Ser Asp Leu Leu Ala Val Pro 


Val 


Glu 


Arg Pro 






420 425 




430 






GTT 


GTG AAT GAA ACG ACG GCC TTG GGT GCG GCG TAT 


TTG 


GCC 


GGG CTG 


1344 


Val 


Val Asn Glu Thr Thr Ala Leu Gly Ala Ala Tyr 


Leu 


Ala 


Gly Leu 






435 440 


445 








GCG 


GTC GGC TAG TGG AAC AGC CGA GAT GAC ATC GCC 


GCC 


CAA 


TGG CAA 


1392 


Ala 


Val Gly Tyr Trp Asn Ser Arg Asp Asp lie Ala 


Ala 


Gin 


Trp Gin 






450 455 460 










CTC 


GAG CGC CCG TTT GAG CCG AAG ATG GAT GAC GAC 


AAG 


CGA 


ACG ATG 


1440 


Leu 


Glu Arg Arg Phe Glu Pro Lys Met Asp Asp Asp 


Lys 


Arg 


Thr Met 




465 


470 475 






480 




CTC 


TAC GAT GGC TGG AAA AAA GCG GTG CGG GCG GCG 


ATG 


GCG 


TTT AAA 


1488 


Leu 


Tyr Asp Gly Trp Lys Lys Ala Val Arg Ala Ala 


Met 


Ala 


Phe Lys 






485 490 






495 496 




*: 


3 E.Pl<D-g:£ 


: 3 


3 







EMOftS : 2 1 


20 


mxom ■. m 


mm : m 




mm : -** 


mm ■ -m 
















mm 






GGGGGAAGAA GGTTATGAAT CAATACATGT TAG 33 


®%.*&tfr% : modified base 




[0 04 8] 6 


fflEim: 6,9,12,15,18 




fi8]©ftS : 2 9 


mm ; N=i 




E?IJ©S : mt 






mm : -** 


TTTGCNACNG TNGANACNTG G 21 


30 




[0 0 4 6] 4 






62?!l»&£ : 2 0 




m\ 


wmnm ■. m 




TTATTTAAAC GCCATCGCCG CCCGCACCG 29 


mm ■. -m 










m i ] m>*9 ?~p gyk 1 2 mwaxm** 






to 






[02] *«Ji0^i)tP-MtH?Ot*OpH|C 


: modified base 






fiFfcffift: 3,6,9,12,15 






flLOfttt : N=i 

m\ 


40 


ib 3] *mw<Dy9*u-ji>*i—-V(Dm*<DMm\z 
*jit5*8*f«tt {mm.) tmrmmm uo# 


TGNATNCCNT GNCCNACGAA 20 




m. pH7. 5 S mgfem fc^ta-eas. 



(12) 
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poK- D 



2£ 



(13) 
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[02] 




O ft££tt 



(5l)Int.Cl. s M9J1B9- FI 

(C12N 1/21 

C12R 1:19) 

(C12N 9/12 

C12R 1:19) 



